Background: Osteomyelitis is inflammation of the bone caused by an infecting organism. It is divided into acute, subacute and chronic osteomyelitis on the basis of the duration from the onset of symptoms to the definitive diagnosis. The common predisposing factors for development of chronic osteomyelitis are diabetes, immunosuppression, individuals on immunosuppressants, chemotherapeutic agents or on steroids. The management of chronic osteomyelitis is challenging and consist of prolonged course of appropriate antibiotics and surgical interventions (skin or bone grafting, debridement, drainage of pus and amputation in unrelenting infections). Aims and Objectives: (1) To study the factors predisposing an individual for the development of chronic osteomyelitis.
Introduction
Osteomyelitis is defined as inflammation of the bone caused by an infecting organism 1 . In healthy individuals bone tissue is usually resistant to infecting organisms but in certain conditions like trauma, foreign body, surgery, implants and immunosuppression infection may get hold of bone tissue. Once established the further course and severity of infection depends upon virulence of infecting organisms, immune status of the affected individual and location of the affected bone 2 . There are 2 basic mechanisms by which infections reach the bone namely contagious spread and haematogenus spread. Incases of contagious spread the infection usually reaches to the bone from direct inoculation of infecting organisms through trauma, surgical procedures, prostheses, spread from adjacent site of infection or nosocomial contamination. In cases of haematogenus spread the infection reaches the bone via haematogenus route 3 . This route of infection though more common in infants and children may also be seen in adults. The most common affected bones may include long bones, vertebrae, pelvis and clavicle 4 . Haematogenus spread of infection to bones causing osteomyelitis has been divided into primary and secondary haematogenus spread depending upon whether the remote infection was either a primary one or was result of reactivation of infection lying dormant since many years 5 . The common organisms found to be causing osteomyelitis include Staphylococcus, pseudomonas and enterobacteriaceae and streptococcus 6 . Osteomyelitis is further divided into acute, subacute or chronic osteomyelitis on the basis of time between the onset of symptoms and the diagnosis. Acute osteomyelitis is defines as an infection where the period between the onset of symptoms and the diagnosis is less than 2 weeks. Subacute osteomyelitis is the one in which the time period between onset of symptoms and the diagnosis is between 2 weeks-6 weeks and chronic osteomyelitis is the type of infection in which the diagnosis is generally delayed beyond 6-12 weeks 7 . The common risk factors for the occurrence of chronic osteomyelitis include trauma, operative procedures, malnutrition, chronic renal or hepatic failure, immunosuppression due to any cause, diabetes mellitus, vasculitis and radiation 8 . The diagnosis is usually suspected on the basis of history and clinical examination. Confirmation can be done by imaging (X-ray, CT or MRI) and culture sensitivity of the drained pus 9 . The management of chronic osteomyelitis is difficult and may depend on the factors like age and immune status of the patient, site and severity of the infection and type of organisms involved 10 . The principals of the management includes halting the progress of infection and eradicating it by use of appropriate antibiotics, reduce the symptoms (Pain and restricted movements) and retain the functionality of the affected site 11 . In resistant cases surgeries like sequestrectomy, debridement, soft tissue reconstruction and bone grafting may be needed. The fact that the individuals predisposed to chronic osteomyelitis require management of comorbid conditions like diabetes mellitus, immunosuppression and chronic organ failure make it necessary that a multidisciplinary treatment is instituted whenever necessary. Failure to properly treat this condition is fraught with danger of disseminated infection, sepsis and multi organ dysfunction 12 . It is important to mention that at present no uniform clinical definition of chronic osteomyelitis and many clinicians and orthopedicians are using different criteria to define it making it difficult to compare and study different approaches in the management of chronic osteomyelitis. We conducted this study to know the risk factors, clinical features and management of chronic osteomyelitis.
Materials and Methods
This was a prospective study of patients presenting with chronic osteomyelitis. The study was approved by institutional ethical committee. All the patients of age more than 18 years who presented to department of orthopedics of a medical college located in an urban area with the signs and symptoms of osteomyelitis since more than 6 weeks and in whom the diagnosis was confirmed on the basis of imaging and culture sensitivity were included in this study. The demographic data like gender, age and predisposing factors were noted. Etiology and site of infection, signs and symptoms, causative organisms and outcome of treatment were studied. A detailed history was taken in all the patients specifically to find out the presence of predisposing factors. A thorough clinical examination including general, systemic and local examination was done. Imaging studies (X-ray, CT scan and MRI in selected patients) were done. The radiographic changes seen were studied. The involved bone, time since first symptom and diagnosis, mechanism of bone infection (Trauma, operation or presence of distant infective focus), bone specimen for culture, growth of organisms and their sensitivity patterns were all noted down. Antibiotics were preferably given on the basis of culture sensitivity reports and antibiotics were continued for 4-6 weeks. Outcome of the treatment was assessed during follow up visits to orthopedics OPD for at least 1 year. In the statistical analysis of the patients in our study continuous variables were shown as mean for the parametric data and median if the data was nonparametric or skewed. Statistical analysis was done using Minitab version 17 running on windows 8. Microsoft word is used for manuscript preparation while excel was used for creation of figures and graphs.
Inclusion Criteria
 All the patients who have been diagnosed with osteomyelitis on the basis of appropriate imaging and culture results.  The duration from onset of symptoms and the diagnosis was more than 6 weeks.  Those who have given informed consent to be part of the study.  Age more than 18 years
Exclusion Criteria
1. Age less than 18 years. 2. Those who refused informed consent. 3. The patients who didn't remain in follow up at least for 1 year.
Results
In this Prospective study of 45 patients with chronic osteomyelitis there were 28 (62.22 %) males and 17 (37.77%) females with a M: F ratio of 1:0.6. Study of the age groups of the patients showed that the most common age group affected by chronic osteomyelitis was found to be between the age group of 41-50 years followed by 50-60 years and 30-40 years. The analysis of the affected bone revealed that the most commonly affected bone was femur (28.88%) followed by tibia (26.66%), fibula (11.11%), iliac bones (6.66%), humerus (6.66%) vertebrae (4.44%) and other medullary bones (15.55 %). 
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Hematogenous spread
Surgical Procedure Skin Infection Trauma Appropriate tissue was sent for culture and sensitivity in all the patients. Specimens such as bone biopsy (36), pus (2), affected soft tissue (3) and wound swabs (4) were sent for culture sensitivity. The study of associated co-morbid conditions revealed that out of 45 patients 9 were having hypertension, 6 were diabetics, 3 patients were on immunosuprresants, 1 was on long term steroid therapy for nephrotic syndrome and 1 patient was having acquired immunodeficiency syndrome (AIDS).
Figure 5: Presence of Associated comorbidities in studied cases
The analysis of organisms found in culture sensitivity of the studied cases showed that the most common offending organism was Staphylococcus Aureaus (17/45) followed by 
Specimen For Culture Sensitivity
No Of Patients 25 6 9 3 1 1
Co-Morbidities
No comorbidities Diabetes Hypertension On immunosupressants On steroid AIDS Figure 6 : Offending organisms isolated in culture and sensitivity.
Management of the patient was done on the basis of site involved, severity of infection and associated co-morbid conditions. All patients received antibiotics at least for 4 weeks in addition to appropriate surgical management like debridement, pus drainage, skin and bone grafting. All patients responded well to the treatment 28 patients were completely cured and were not having any complaints during follow up period 5 had chronic pain 6 patients still had manifestation of chronic osteomyelitis in the form of pus discharge, recurrent fever or continued pain and 3 patient had to undergo some form of amputation due to chronic osteomyelitis and lastly 3 patients were expired during follow up due to reasons not related to osteomyelitis. 
Discussion
Management of chronic osteomyelitis is challenging even for most experienced orthopedicians. Bone is relatively avascular part of human body which makes it relatively resistant to infections but once the infection occurs then this very relatively avascular nature of bone becomes a hindrance in successful management of osteomyelitis 13 . Certain predisposing factors like HIV, diabetes, individuals on long term steroids and immunosuppressive drugs and chemotherapeutic agents not only predisposes individuals for developing chronic osteomyelitis but also makes the treatment difficult and there are more chances of recurrences in these individuals in comparison to patients with competent immune system and with no comorbidities 14 .
In our study males were predominantly affected and male to female ratio was found to be 1:0.6. The fact that the most common cause of chronic osteomyelitis was found to be contagious spread following trauma makes it more likely that men will be affected more than the females because of involvement of men in activities like sports and road traffic accidents. Various studies have found men to be affected more than the females in cases of osteomyelitis. Lu Y Et al in their study of surgical management of chronic osteomyelitis found that M: F ratio in the studied cases was 3:2. Similarly another study conducted by Shen Y et al also showed that the males were predominantly affected in cases of traumatic osteomyelitis with a M:F ratio of 8:1 15 . The most common age group to have been affected by osteomyelitis was found to be between 41-50 years. Though in many instances the chronic osteomyelitis is a sequel to acute osteomyelitis especially in individuals with conditions such as diabetes or immunosuppression the fact that the single most reason for chronic osteomyelitis is trauma it is expected to be seen in individuals having an active life style making them prone for trauma. Various other studies have found similar results for example in a study of 24 patients with chronic osteomyelitis conducted by Lu Y et al the average age was found to be 45.6 years. Various other studies reported slight variations in the most common affected age group but the common finding was that the active individuals were most likely to develop chronic osteomyelitis because of the increases intensity and severity of trauma 16 . Femur and tibia were the most common bones to have been affected followed by fibula, iliacbones, humerus and vertebrae. Affection of tibia and fibula is not only common after the contagious spread from a local trauma site but also these bone are affected following haematogenus spread from a distant focus. Osteomyelitis resulting from haematogenus spread usually involves metaphysis of femur and tibia. Many authors have reported femur and tibia to be the common bones affected by osteomyelitis. Joseph M Fritz et al reported femur and tibia to be the most commonly affected bones in case of osteomyelitis secondary to haematogenus spread 17 . The most common organisms cultured were S.Aureus followed by pseudomonas and enterococci. Various authors have uniformly reported S.Aureus to be the most common offending agent involved in acute as well as chronic osteomyelitis. Thanni L O et al in their review found staphylococcus to be the most commonly involved organism in patients of acute as well as chronic osteomyelitis in Africa and Middle east 18 . Similar findings were seen in the review done by IA Ikpeme et al 19 .
The management of chronic osteomyelitis is challenging and depends upon various factors which include age of the patient, site and severity of infection, immune status of the patient, extent of bone destruction and organisms involved. Usually prolonged antibiotic treatment (4-6 weeks), appropriate surgical intervention like surgical debridement, pus drainage, skin or bone grafting and in severe unrelenting cases amputations may be required 20 .
Conclusion
Management of chronic osteomyelitis is challenging because relatively avascular bone tissue makes the treatment difficult. Prolonged appropriate antibiotics based upon culture and sensitivity in addition to appropriate surgical methods (debridement, pus drainage and skin or bone grafting) is associated with better cure rates. Inadequate treatment is associated with complications like remissions. Chronic pain and loss of functionality may be seen in some patients and in severe cases radical surgeries like amputations may be required.
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